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SCALE DISCUSSION , - DUAL INDUCTION-FCCUSED LOG ACOUSTILOG COMPENSATED DENSILOG GAMMA COMPENSATED NEUTRON TEMPERATURE CALIPER LITHOLOGY SCALE
The southern Paft River Valley near Bridge, Idaho has long been known as a thermal area SPONTANEOUS MICROSECONDS BULK DENSITY POROSITY INDEX DIAMETER IN
DEPTH IN (Stearns and others, 1938). In 1971, an area southwest of Bridge was designated the Frazier RESISTIVITY POTENTIAL RESISTIVITY CONDUCTIVITY PER FOOT GRAMS/cc API UNITS % SANDSTONE MATRIX b INCHES DEPTH IN
meters feet Known Geothermal Resource Area (Frazier KGRA) by the U.S. Geological Survey (Godwin and others, Ohms m¥m Millivolts Ohms m%m Millimhos/m
1971). A geochemical reconnaissance of thermal waters in Idaho by the U.S. Geologicgl Surveg \se Seen - T T T B T T I I I T Trr-r-r ' | T — . Moot S ety i e feet meters
égfofﬁelgaég7§iEZSUESO:SSr;;;CZEiiAIi?73) indicated a reservoir temperature near 300° F (150~ ¢) _Q,_M_JEP___UEQ 140 90 40 1.5 2.0 25 30 150 300 20 0 20 =40 255 260 265 15 25 890 light green tuffaceous, slightly to non-
i , calcareous matrix. Sand; coarse,
The U.S. Energy Research and Development Administration (ERDA, now the U.S. Department of HO | I?O | .4?0 | ? 0 ASFLA 20|500 ILD 0 rounded, frniteﬁ clasti of o?artz,
Energy, DOE), as a result of proposals by the Raft River Rural Flectric Cooperative, became ! k) ‘OOb UL feldsgar, 3”; wlca?.) JerEI; ﬁ?ha?p:lar
interested in the Raft River Valley as a potential site for an experimental binary-fluid . 0 SFLA 100 t? S SR. o ETHéF(r t1an'; . glasts
geothermal power plant. During the summer of 1973 the USGS, in cooperation with ERDA, began an O, S S-S OUth%cmonzonjlp’ .
integrated geological, geophysical, geochemical, and hydrological exploration program in ___b___ - . ]1me§tpne, o f?f- zoéﬁleﬁ, vo}:?nhw
southern Idaho. This program was designed to provide a scientific framework for the evaluation ILM . im Sage mountain (Tsj), amd schist.
of a geothermal resource and to test the applicability of various geological, geophysical, TRy : : SALT LAKE FORMATION
geochemical, and hydrological techniques to the study of geothermal resources. Williams and - * 890- iltstone, sandstone, and minor sravels wih
others (1976) summarize the early results of this program. 1390 i & b sl .
a trace of micas and pyrite crystals.
Cc4 . . 3 y
In order to obtain the physical data necessary to evaluate these various techniques, a nl;i;t::$;al;g:§ §Eay green, Gerianesss,
drilling program was begun in the spring of 1974. A total of 34 auger holes were drilled to Sandstone; clean, poorly consolidated
depths from 25 ft (7 m) to 100 ft (30 m) (Crosthwaite, 1974), to measure the temperatures and SOEES grained, subangular to ’
flows of the near-surface cold-water aquifers. 1In cooperation with the Idaho Department of » subrounded Cla;ts of duartz feldspar
Water Administration, the USGS also drilled 5 continuously cored wells to depths ranging from ' Te§, and nicas. ' ! ’
?50 ft (76 @) to 1,423 ft (434 m) (Crosthwalte, 1976? in order t? test geophysi;al Gravel; subangular to subrounded, greater
1nterpr§tat10n of the subsurface geology and to provide hydrological, geological, and than 5 mm clasts of Tsj, quartzite, and
geochemical data on the shallow part of the geothermal system. quartz monzonite.
During the early stages of the USGS-ERDA integrated geothermal exploration program, three Iiggo Sandz;;zs;ezi:a;;ry?;te;e:?jilzrzirzgted,
petroleum test boreholes were being drilled in the Raft Fiver Valley by Standard American 0il subangular to suh;ounaed ciééts OE
Company. Shortly "after completion of the petroleum test horeholes and just prior to deep ; )
. d 3 ) . ) quartz, quartzite, feldspar, and quartz
geothermal drilling by ERDA, Standard American 0il Co. provided the USGS cuttings and well logs monzonite with minor micas and pyrite
from the three test boreholes (Oriel and others, 1978): The information from these boreholes crystals.
was used for initial interpretation of geophysical data and of the deep subsurface geology of
1500 the Raft River basin. :
I - k - 7 e o o Surface casing 1500
The first Raft PRiver geothermal exploratory borehole (RRCE #1), drilled in early 1975
(REECo, 1975; Covington, 1977a), initially eonfirmed the existence of hot water (295° F; 146° ©) no samples
in quantities (600 gal/min; 38 L/sec) suitable for a mediim temperature experimental binary- '
fluid geothermal power plant. Since then RRGE #2 (REECo, 1976; Covington, 1977b); RRGE #3
(Covington, 1977c; Covington, 1977d); RRGE #4 (Covington, 1978), which has been deepened by DOE
Soas and is now RRGP #4; and RRPG #5 have been drilled by ERDA in the Paft River geothermal anomaly. __- : -
. Sandstone; coarse grained, poorly
_Sﬂlg Drilling of the fifth Raft River geothermal borehole (RRGP #5), by Colorado Vell Service, SFLA consolidated with a trace of 500
began on May 8, 1978. Drilling mud was used as the drilling fluid to 1,510 ft (460 m) where sP \%SFLA calcareous cement, clasts of
13 3/8 in (34 cm) surface casing was installed. Drilling then continued using water as the SFLU angular to rounded quaer,
drilling fluid to 3,726 ft (1,136 m) where a bottom hole temperature of 285° F (140.5° C) was féldspar, quartz.monzonlte,
s recorded. A 17 ft (5 m) core was taken to 3,743 ft (1,14 m), the well backfilled, and 9 5/8 in - limestone, and Tlnor micas. -
(24.5 cm) production casing installed at 3,408 (1,039 m). Ilhen drilling resumed directional Tra?e of magnetite and
techniques were used to drill in a northwesterly direction, with an average drift angle of 4° pyrice.
from vertical, to a total depth of 4,911 ft (1,497 m). During geophysical logging, after
completion of drilling, a maximum temperature of 273° F (134° ¢) vas recorded.
N DATA SUMMARY —
Drilling period: May 8 to June 22, 197¢ Bulk Siltstone; tan to gray, thinly
Total depth: 4,911 ft 1,4¢ Density laminated, slightly
Production casing: 3,408 ft 1,039 m . ) calcareous, micaceous, and
Artesian flow: 250 gpm 16 1/S Acoustilog ’/,Angomw sandy.
. Max. Temp.: 273° F 134° ¢ s
Siltstone; light gray to gray =
TOP OF FORMATION - «~—Gamma green, thinly laminated
tuffaceous, micaceous, and
e Tertiary--Salt Lake Formation 890 fr. 271 m «—Caliper sandy with minor pyrite
Precambrian--Quartzite of Yost 4,330 ft. 1,320 m crystals. Ao—
2000 Precambrian--Schist of the Upper Narrows 4,380 fr. 1,335 n — L L E I ] ) Siltstone; tan, calcareous, micaceous, 2000
Precambrian(?)--Elba Quartzite 4,550 f 1,387 m " trace of pyrite and well rounded quartz -
Precambrian--0lder schist 4,840 ft., 1,475 m grains as much as 1 mm in diameter.
Precambrian--Quartz monzonite 4,890 fr, 1,490 m Some thin tuffaceous interbeds.
Sandstone with minor siltstone interbeds.
COPF Sandstone; fine grained, calcareous, micaceous,
e —_ subangular to subrounded clasts of Tsj, quartz, -
Core {#1 3,726-3,743 ft (1,136-1,141 m) Tertiary--Salt Lake Formation: Fine sandstone and feldspar, and quartzite.
siltstone in alternating light- and dark-gray 1«W1n§0. ihe lighter sandstone laminae Siltstone; light gray to tan, calcareous; and micaceous.
are very calcareous in the upper part of the core, becoming slightly calcareous in
the lower part. The darker siltstone laminae arc slightly calcareous in the upper
part of the core, becoming non-calcareous in the lower part. The laminae dip 20° at
=l the top of the core and slowly increase downwarcd to 30° at the bottom. The entire —_ ; — Sandstone with minor siltstone
core is fractured and faulted, the fractures bhejne mostly healed with calcite. The interbeds. ——_
faults offset no more than a few centimeters, but all display slickensides and some Sandstone; fine grained,
are healed with calcite. The fault and fracture dins range from 60° to 90°, light greenish gray in
color, calcareous cement,
GEOPHYSICAL LOGS tuffaceous and micaceous.
B B . Few silica grains and trace
Logged Interval of pyrite. T T
Siltstone; gray green,
Log Date Feet eters Company calcareous, tuffaceous.
Caliper 5-13-78 120-1514 37-461 Schlumberger
Caliper 5-28-78 1509-3742 460-1141 Dresser Atlas
— Caliper 9-13-78 3394-4934 1034-1504 Schlumberger —_ : : ; ’
Temperature 5-13-78 40-1514 12-461 Schlumberger Siltstone with interbeds of fine o
Temperature 5-28-78 10-3740 ~1140 Dresser Atlas sandstone, and tan to gray
Temperature 6-22-78 70-3370 21-1027 Dresser Atlas cilcaresus claystone.
High Resolution 9-14-78 30-4934 -150 Sohlumberger Siltstone; tan to gray,
Temperature c§1careous, and m]c?ceous,
w Compensated Densilog- 5-29-78 1508=3742 461141 Nresser Atlas —_— — - — - s S eSS [N S— eS| = N o with a trace of pPyrite. 2500
Compensated Neutron/Gamma
Compensated Neutron- 9-15-78 3396-4934 103°-150/ Schlumberger
Formation Density/Gamma
Compensated Densilog/ 5-28-78 1508=3742 46011141 Nresser Atlas
Gamma
- Dual Induction-Focused 5-28-78 1510-3742 4601141 Dresser Atlas — Siltstone and fine sandstone; .
Dual Induction-Focused 6-22-78 3160-3320 9623-1012 Dresser Atlas light tan to gray, thinly
paai Dual TInduction-=SFI, 7-07-78 1513-4916 461 -149¢ Schlumberger laminated, calcareous to non- —_
Dual Induction-SFL 9-13-78 3360-4930 1024-1503 Schlumberger calcareous, tuffaceous to
BHC Acoustilog/Gamma 5-29-78 508-3735 46(-1138 Dresser Atlas non-tuffaceous, and minor
BHC Sonic Log/Gamma 9-13-78 3370-4934 1027-150¢ Schlumberger . silicification.
Geophysical log abbreviations used in logs: ILD, Deep Induction Taterolog: ILM, Medium - T
Induction Laterolog; SFLU, Shallow Spherically Focused Laternlog: ST A, Averaged Spherically
Focused Laterolog; ASFLA, Averaged Spherically Focused Later log, Amplified: SP Spontaneous
Potential.
Siltstone; tan to gray, thinly
it ; EXPLANATION —_ laminated, calcareous, and —_—
micaceous; becoming siliceous
Tertiary--Salt Lake Formation: Gray to light-green, thin-be’'ded to massive, tuffaceous ’ downward. Trace of pyrite.
siltstone and sandstone with minor beds of rony?owor@te. In the western part of the PRaft
River Basin the Salt Lake Formation is divided by a vol~anic member at Jim Sage Mountain
into upper and lower members (1/illiams and others, 1976 Siltstone; light green,
—_— Volcanic member at Jim Sage Mountain (Tsj) consists of rhynlite flows separated in manv places — thfaceOuS, with abundant .
by a vitrophyre breccia. The flows are black glassy an’' red-hrown porphyritic-aphanitic pyrite and calcite.
calc-alkali rhyolite containing phenocrysts of olipoclarc—andesine and pigeonite. The Siltstone; tan to gray, thinly
p—— vitrophyre breccia consists of black plass clasts a few ~ent i eters to 2 m in diameter in a laminated, and silicified, -
yellow and orange matrix of hydrated glass (illiams an others, 1976), with abundant pyrite, mica,
Precambrian--Quartzite of Yost: Tlhite, sparsely to moderately rmuscovitic quartzite in beds a and calcite flakes.
_QQSKQ foot or less thick, green and greenish-gray coloration “ue to chromian mica can be found - 1 T\ e " ‘ - - 1 ] - o [ Aﬁggg
throughout. May contain as much as 10 percent K-feldspar (Compton, 1972), )
Precambrian--Schist of the Upper Narrows: Dark-brown to sra, fine- to medium-grained biotite i
schist and fine-grained gneiss that contains quartz or ‘uartz-feldspar lenses (Compton,
1972).
Precambrian(?)--Flba Quartzite: Vhite, tan or locally pale ~reen quartzite with muscovite- Sandstone and siltstone; light
_— quartz schist between some beds (Compton, 1972). = greenish-gray, slightly —
Precambrian--Older schist: Brown and silvery mica-rich schi:ts consisting of muscovite-biotite-— caltarecus to silicified,
quartz schist, mica-plagioclase-microcline-quartz schist ind muscovite-quartz schist tuffaceous, and micaceous,
(Compton, 1972). _ with abundant pyrite and
Precambrian--Quartz monzonite: Gneissic, light to dark greenish pray with a trace of pyrite and calcite flakeg;
magnetite.
Formational contacts and lithologic changes within the ¢alt lLale Formation are based solel —_— . .
on the well cuttings and may not correspond exactly to change in the geophysical logs. e Siltstone; tan, thinly laminated,

1000 Cuttings and core were examined and described in the office a.d lithologic breaks assigned " » ;___"__T; CflcareOUS, and mic?ceous, 1000
s = without the use of geophysical logs. Lithologies above the s rface casing are described but not } ! 2= with a trace of pyrite. VUV
== shown since they vary little from well to well and have been <hown in previous reports - : ) . .

(Covington, '1977a; Covington, 1977b). Sample depth control was maintained, through the use 4
corbide lag; by Rocky Mountain Geo-Engineering Company. Directional drilling surveys below
3,450 ft (1,052 m) were carried out by FEastman Vhipstock, Inc. Geophysical logging was carried
out by Dresser Atlas Wireline Services and Schlumberger 1lell “ervices. Calibration of
individual geophysical logs changes from run to run and has been adiusted to a single
p— calibration for this report. The Caliper log below 3,570 ft (1,088 m) is from the Schlumberger - Production casing Siltstone and sandstone, partly ——
Compensated Neutron-Formation Density log, run on September 19, 1978. The Temperature log used silicified. Siltatone, Jight
in this report is the Schlumberger High Resolution Temperatur« lop, run on September 14, 1978, green, tuffaceous, slightly
The Gamma log used in this report above 3,475 ft (1,059 m) is from the Dresser Atlas Compensated calcareous to non=-calcareous
Densilog-Compensated Neutron log, run on May 5, 1978; below 3,475 ft (1,059 m) the Gamma log is chqwein. ) with abundant pyrite and
3500 from the Schlumberger Compensated Neutron-Formation Density log, run on September 15, :1978, L ) 7 - e Mang}mfs gypsum. Sandstone; fine to 3500/
- - — medium grained, light green,
REFERENCES tuffaceous, slightly
calcareous with rounded
Compton, R. R.; 1972, Geologic map of the Yost quadrangle, Bo~ Flder County, Utah, and Cassia clasts of quartz and feldspar.
County, Idaho: U.S. Geological Survey Miscellaneous Geolosic Investieations Map I-672.
— - Covington, H. R., 1977a, Deep drilling data, Raft River geothermal area, Idaho, Raft River - o — .
Geothermal Exploration Well #1: U.S. Geological Survey ( nen-Tile Peport 77-226. —
Covington, H. R., 1977b, Deep drilling data, Raft River geothermal area, Tdaho, Raft River
Geothermal Exploration Well #2: U.S. Geological Survey ('nen-Tile Peport 77-243.
S Covington, H. R., 1977c, Deep drilling data, Raft River geothermal area, Idaho, Raft River - — v T2y " —_—
Geothermal Exploration Well #3: U.S. Geological Survey (nen-Tile Report 77-616. _ T T B '
EEEZ—'—“-—-—- Siltstone; light and dark gray,
Covington, H. R., 1977d, Deep drilling data, Raft River geothermal area, Idaho, Raft River > o fﬁlnly 1am1nareﬁ, calcareous,
Geothermal Exploration Vell #3 Sidetrack-C: U.S. Geologic-al Survey Open-File Peport — _- vv : and 1'11cace0L'19 with abundant
78-883. i calcite grains.
S - / ] interval ) —
Covington, H. R., 1978, Deep drilling data, Raft River geothernal area, Idaho, Raft River e . 3’ ; not
Geothermal Exploration Well #4: U.S. Geological Survey Open-File Report 78-91. / logged
Crosthwaite, E. G., 1974, Preliminary data for thirty-four test wells augered in the Raft River s
Valley,.February 13-March 8, 1974: U.S. Geological Survev Open-File Report, 17 p. off scale
>
Crosthwaite, E. G., 1976, Basic data from five core holes in the Raft River geothermal area, ) 43
—_ Cassia County, Idaho: U.S. Geological Survey Open-File Report 76-665, 12 p. ' > - o
(; | Siltstone and fine quartz
Godwin, L. H., Haigler, L. B., Rioux, R. L., White, D. E., Muffler, L. J. P., and layland, R. g <. sandstone; light green,
4000 G., 1971, Classification of public lands valuable for geothermal steam and associated > 5 calcareous, tuffaceous, and 4000
. geothermal resources: U.S. Geological Survey Circular 647, 17 Pe B 3 § micaceous with pyrite and -
. ' gypsum grains. Silicified in
Oriel, S. S., Williams, P. L., Covington, H. R., Keys, W. S., and Shaver, K. C., 1978, Deep > :% places. Minor interbeds of
drilling data, Raft River geothermal area, Idaho, Standard American 0il Co., Malta, Naf, { < tan, micaceous, calcareous
and Strevell Petroleum Test boreholes: U.S. Geological Survey Open-File Report 78-361. g < off scale siltstone. Below 4,200 ft
. / ‘ the sand becomes coarse,
= Reynolds Electrical and Engineering Co., Inc., 1975, Completion Report, Raft River Geothermal ) - subangular to subrounded with _—
Exploratory Hole #1: NTIS, ID0O-10062. f 1 clasts of quartzite, quartz
| ; monzonite, schist, and
Reynolds Electrical and Engineering Co., Inc., 1976, Completion Report, Raft River Geothermal > ? feldspar.
Exploratory Hole #2: NTIS, IDO-10066. J \
(
Stearns, H. T., Crandall, L., and Steward, V. G., 1938, Geologv and ground-water resources of 7 ' i
the Snake River Plain in southern Idaho: U.S. Geological Survey Vater-Supply Paper 774. ) ‘?
o s
Pt Williams, P. L., Mabey, D. R., Zohdy, A. A. R., Ackerman, H., Hoover, D. B., and Pierce, K. L., 5 \ > _ .
and Oriel, S. S., 1976, Geology and geophysics of the southern Raft River Valley geothermal : ﬂ) _fgf?:ﬂfiv
— area, Idaho, U.S.A.: Second United Nations Symposium on the development and use of - S <’ ASFLA : — V= Y
geothermal resources, San Francisco, California, May 20-29, 1975, v. 2, p. 1273-1282. o, ILD N —273° YQ?X;;)(Q ) —_
> = . Y - QUARTZITE OF YOST
Young, H. W., and Mitchell, J. C., 1973, Geothermal investigations in Idaho--Part 1, SFLU SFLA P ILD Ouartzitg' clear to white, 10 percent feldspar and 5 percent
Geochemistry and geologic setting of selected geothermal waters: TIdaho Department of Water - ‘:WLD J ;égzlgiegﬂﬁughzor{tez :iave of magnetite.
Administration Water Information Bulletin 30, 43 P » %CHL%““5F Lt l”iuuf iAJ}B¥;Fa S.
S > ) __— Quartz schist; gray to brown, -
quartzite from 25 percent to
75 percent of sample, white
% < to greenish gray in color.
WELL-NUMBERING SYSTEM . ] SéhiSt; gray, gray-green to
4500 113° 30" . nseas — | - —. S R S N — R - | . - s rehabyplandl, brown in color, some 4500
it - | Idaho well numbers indicate the locations of wells within the ' T no samples magnetite, pyrite, and -
s 5 official rectangular subdivisions of the public lands, with reference to SRS TR < : garnets.
g the Boise Base Line and meridian. The first two segments of a number it T —
5 g = designate the Township and Range (T. 15 S., R. 26 E.). The third - QUAR '
-4 . : segment is the section number, followed by two letters which indicate =
— Z - the quarter-section, and the 40-acre tract (sec. 23cb). Ouarter _ e SP -
Y é E s {> sections are lettered ", B, C, and D in counterclockwise order from the i ) - -
§ 3 5 S, N northeast quarter. The 40-acre tracts are lettered in the same manner. - Caliper
= A e 5
i N : | ngﬁﬁf_—* Temp. Quar?zite; clear to milky white
IDAHO 6(5[a |32/ in color, 5 percent feldspar,
' 7189 [10ln 12 _"_é___¥“_A_"_ minor muscovite schist on
— . A —t - | I — % Porosity parting surfaces, trace of —
N IB{IF |46 |15 [3 = 15 # 23 f Acoustilog—" magnetite, pyrite and
”1’ = 19 20]21 [22 é,@’sz_ § B | a | | chlorite. Free quartz
= = 30|29|28 27|26 |25 —*C—-“»—D——“ ) B crystals and calcite flakes.
5 = L ¢l o | =< Gamma—""
o z = “ 31 (32 33[34 35 |36 | | -
= 3 % - R26E . 73
- " 3 oy : OLDER SCHIST T
3 -; * EXPLANATION .._;:',f " Quartz schist; 20-50 percent quartzite, clear to white ‘with
: g ey _ . 5 percent feldspars. Schist (50-80 percent), mostly
= —— R AT 3 ’ off scale muscovite and chlorite, white to dagk green with a
: o Tt 33:53;5: i : trace of magnetite and pyrite.
= T s vy vy . YA QUARTZ MONZONITE
1500 B CLAY SILT SAND GRAVEL TUFF ‘ LAY Quartz monzonite; 40 percent o 1500
E— d “, : ' r 4911ft.  T.D. 1497m quartz, clear to white; 30 e
“N“\ul“,““‘ul‘“,” had %T“v;z, 0 100 percent feldspar, white; 30
42900' L_RAFT_RIVER MTS. "t SSSSSSS e e ] NANZNZNA o e e e e o o Y percent dark green and white
N L E— l%::if;’:i s e ! W =S 10 | -0 9 140 90 40 15 20 25 30 150 300 20 0 -20 -40 265 270 275 15 25 micas; trace of magnetite and
5000 e W A ssSsss58] po~ A AVIORIN Lttt Y 20|500 Y | 1 l | 1 | | ] | I Y N Y N T 1 | L [ ) pyrite. 5000
asiers tent SCALE SILICIFIED SCHIST QUARTZITE QUARTZ I.IO ' |60 ' . ot
INDEX MAP MONZONITE 0 100

L/s = gal/min(0,063) m=f1(0.3048) °C=5/9(°F-32) microsecond/m= microsecond/ft(0.3048) cm=in(2.54) km= mi(1.6093)



